Expression of transforming growth factor (TGF)-beta1, -beta2, and -beta3 isoforms and TGF-beta type I and type II receptors in multiple sclerosis lesions and human adult astrocyte cultures.
It is known that the pleiotropic cytokine transforming growth factor beta (TGF-beta) has a regulatory role in the process of tissue repair and remodelling following injury. As reports on these molecules in multiple sclerosis (MS) lesion with different lesional activity are rare, we studied the cellular localization of TGF-beta1, -beta2, and -beta3 isoforms, and TGF-beta receptor type I (TGF-betaR-I) and TGF-betaR-II expression by immunohistochemistry on postmortem brain tissue from MS and normal control cases. To validate the TGF-beta staining results we demonstrated that cultured human adult astrocytes that produce biological active TGF-beta2, and to a lesser extent TGF-beta1, were immunoreactive for all 3 TGF-beta isoforms. Moreover, at mRNA level TGF-beta1 was detected in MS and normal control brain tissue. In normal control brain tissue, TGF-beta isoforms were expressed in ramified microglia and TGF-beta2, and -beta3 on neuronal cells in the gray matter TGF-betaR-I and TGF-betaR-II expression was found on endothelial cells, astrocytes, microglia, and neurons. In active demyelinating MS lesions a strong to intense immunoreactivity was detected for all 3 TGF-beta isoforms in perivascular and parenchymal (foamy) macrophages and in hypertrophic astrocytes. Strong immunoreactivity for TGF-betaR-I and TGF-betaR-II was found on macrophages in both parenchymal and perivascular areas and on hypertrophic astrocytes and endothelial cells in active demyelinating MS lesions. In chronic active and inactive MS lesions, all 3 TGF-beta isoforms and their receptors were strongly expressed in hypertrophic astrocytes. Our findings strongly suggest that the expression of the various TGF-beta isoforms and their receptor types found in MS lesions with different cellular activity participate in reactive processes leading to the formation of chronic MS lesions.